The new species Miriquidica invadens Hafellner, Obermayer & Tretiach is described and reported
Introduction
The genus Miriquidica was introduced by Hertel & Rambold (1987) for a group of mainly Lecidea-like saxicolous lichens, most of them with non-carbonized apothecia, Lecanora-type asci and frequently with the presence of miriquidic acid and related compounds in the thallus. In the Zahlbrucknerian system, Miriquidica species were formerly scattered in the genera Lecidea, Lecanora, Lecidella, and Aspicilia. Detailed generic descriptions can be read either in the protologue or in the revision of the sorediate taxa (Owe-Larsson & Rambold 2001) , or in the regional treatments by Andreev (2004) , Nash et al. (2004) , and Giavarini et al. (2009) . The genus is generally accepted in floras and checklists, although its relation to Protoparmelia needs a critical re-evaluation because some of the species in both genera exhibit striking similarities in morpho-anatomical characters and secondary thallus chemistry. The major taxonomic problems in Miriquidica have already been settled by Hertel & Rambold (1987) . Since then, additions to the taxonomy of the genus have been published by Rambold & Schwab (1990) , Hertel (1991) , Timdal (1993) , Rambold et al. (1996) , Andreev (2001 Andreev ( , 2004 , Owe-Larsson & Rambold (2001) , Hertel & Andreev (2003) , Nash et al. (2004) , Fryday (2008) , Lendemer & Knudsen (2008) , and Øvstedal et al. (2009) .
Although most of the specimens collected in the Holarctic should be identifiable with the key compiled by Andreev (2004) , the taxonomy of one of the distinguishable species groups, the taxa around M. griseoatra auct., was not previously well settled. The term 'M. griseoatra group' is applied here to include all taxa with a more or less dark grey, areolate, spreading thallus and black apothecia. Although no phylogenetic analysis has been undertaken to date, we are confident that in such a study these species will be shown to belong to one clade.
Commonly, only M. leucophaea (Flö rke ex Rabenh.) Hertel & Rambold, with a pale, whitish grey thallus and brown to blackbrown apothecia but otherwise similar morphology and anatomy, is easily distinguishable in the group. Even M. griseoatra itself remained unevaluated due to the lack of authentic material accessible to revisers. On the other hand, two names are commonly given as purported heterotypic synonyms of M. griseoatra auct.: Lecidea subplumbea Anzi and Lecidea inserena Nyl., although, as no type material had been available for previous monographers, some doubt remained for these proposed synonymies.
The application of the name Lecidea subplumbea was previously entirely unresolved. Because two chemical strains had been detected within M. griseoatra auct. (in the delimitation of Hertel & Rambold 1987) , some authors argued that Lecidea subplumbea might be a possible name for strain 2 (chem.: miriquidic, stictic) (Hertel & Rambold 1987; Andreev 2004: 23) , although they had indicated that the only material of Anzi at their disposal (Anzi, Lich. Rar. Langob. no. 573) pertained to strain 1.
During fieldwork, we regularly came across a lichenicolous Miriquidica, all our attempts at the identification of which failed. Lichenicolous behaviour is well known in Miriquidica (for an overview see Rambold & Triebel 1992) . Namely, for M. intrudens parasitism was documented by several authors and from many localities (see e.g., Owe-Larsson & Rambold 2001) and in this species it is regarded as more or less obligate. For some additional Miriquidica species, including taxa of the M. griseoatra group, facultative parasitism is occasionally mentioned in the literature. As far as we could trace, the first person who pointed to the presence of a lichenicolous lichen species that would currently be classified in Miriquidica was Minks (1896: 85) . He investigated a specimen from Tyrol (Austria) of what he had determined as ''Lecidea inserena Nyl.'' on ''Lecidea cinerea (Schaer.)'' [i.e., Sporastatia polyspora (Nyl.) Grummann] . Further notes on lichenicolous growth of taxa in this species group were published by Hertel (1970: 428, sub Lecidea subplumbea on supposed Lecidea sp.) and Obermayer (1993: 130, sub Miriquidica sp. 1 on Sporastatia polyspora).
Recent re-examination of type material of Lecidea subplumbea Anzi and Lecidea plumbea Garov. ex A. Massal. gave us the opportunity to resolve the problem of our unidentified collections of the parasitic Miriquidica sp., along with other problems concerning the nomenclature and delimitation of taxa within the M. griseoatra group. A morpho-anatomical and chemotaxonomic study has thus been carried out, and extended to include further representatives of the genus.
Material and Methods
More than 400 specimens were used for the study. External morphology was examined with a dissecting microscope (WILD M3, 6, , and anatomical studies of the thallus and the ascomata were carried out using a compound microscope (LEICA DMRE, Â100 -1000). Sectioning was performed with a freezing microtome (LEITZ, sections of 12-15 mm) but hand-cut sections were also used, especially for ascus analysis. Preparations were mounted in water and, when necessary, treated with lactic acid-cotton blue (MERCK 13741) for added contrast. Amyloid reactions in hymenia were observed both progressively and regressively by the use of Lugol's reagent (MERCK 9261). Conidiogenesis of pycnoconidia was studied in erythrosin B (ALDRICH 19, in 10% ammonia. Sections were not pretreated with KOH, unless otherwise stated. Measurements refer to dimensions in tap water.
Secondary chemistry was investigated by TLC (Culberson 1972; Culberson & Ammann 1979; Culberson & Johnson 1982) and substances are noted in square brackets. Other microchemical tests follow Orange et al. (2001) . For identification of lichen substances, the catalogue compiled by Elix & Ernst-Russell (1993) has been used. Chemical analyses were performed by W. Obermayer if not otherwise stated.
Abbreviations for institutional herbaria follow Holmgren et al. (1990) . Author's abbreviations are those proposed by Brummitt & Powell (1992) .
Other abbreviations: cs -constictic acid, l -lobaric acid, m -miriquidic acid or miriquidic acid syndrome, n -norstictic acid, p -protocetraric acid, s -stictic or stictic acid syndrome, u -unknown substance, 0 -no lichen substance detected; J. H. -J. Hafellner.
In addition to the specimens cited together with the treated species, the following material has been used for comparision (label data shortened, lichen compounds analysed by TLC):
Miriquidica atrofulva (Sommerf. 770 m, 1991 770 m, , A. M. Fryday 2106 [m, u] .
Miriquidica lulensis (Hellb.) Hertel & Rambold. Sweden: Schwedisch-Lappland: Vassijaure, 68 N, 800 m, 1925, E. Frey (G) [n]; as admixture: Miriquidica nigroleprosa [m] .
Miriquidica ( Fig. 1) Thallus dark grey, sometimes with brownish tinge, areolate, spreading, up to 5 cm diam. Areolae densely arranged, verrucose to subsquamulose, flat to subconvex, c. 0Á5-1Á5 mm diam., the older ones with a net of shallow fissures subdividing each areole into c. 5-10-20 portions, those c. 0Á2-0Á3 mm in diam. Hypothallus in between areoles indistinct.
Apothecia subsessile, tightly adpressed or laterally attached to the areoles and then not distinctly protruding above the thallus surface, flat and marginate when young, later more or less convex and virtually immarginate, 0Á35-0Á80 mm diam., solitary or laterally attached in groups of c. 2-5. Excipulum in the upper parts externally olive greenblack and internally paler, basally red-brown to violet-black. Hypothecium red-brown to dark violet-brown, K+ purple-brown. Hymenium hyaline, 70-90 mm high, upper 10-15 mm pale olive to blue-green forming an epihymenial layer; paraphyses mostly simple, c. 70-90 mm long and 1Á5-2Á0 mm thick; apical cells hardly to slightly enlarged, up to 3 mm diam., embedded in pigmented gel. Asci of Lecanora-type, 8-spored, 50-65 Â 12-15 mm, outer wall layer and tholus except the central body I(Lugol)+ blue; ascospores hyaline, non-septate, ellipsoid, (13-)14-16(-17) Â (4Á0-)4Á5-6Á0 mm, length-breadth ratio c. 2Á5-2Á9.
Secondary chemistry. Cortex K--, P--, C--, medulla K--, P--, C--, containing miriquidic acid (number of specimens investigated: 14).
Notes. The peculiar subdivided areoles and fusing apothecia were perfectly described by Flotow (l. c.: . . .''Sie hat dunkelgraue geschwollene feinrunzelige und gefaltete oder warzig-geballte Areolen, und sitzende zerstreute oder zusammenfliessende unfö rmig geballte schwarze Keimfrü chte,. . .''). His observation (a sufficiently powerful microscope was evi-dently not available for Flotow at that time) that the apothecia are white inside does not necessarily mean that he saw an unpigmented hypothecium, because he compared the taxon with Porpidia macrocarpa (sub Lecidea contigua) and Amygdalaria panaeola (sub Lecidea p.), both of which have a strongly carbonized exciple.
Because the herbarium of Flotow, originally housed in Berlin, was destroyed in 1943 (Grummann 1974) , the only authentic material of Lecidea contigua var. griseoatra is evidently the exsiccate Flotow, Lich. exs. no. 210. Of this exsiccate, the specimen preserved in UPS has been re-examined and is here selected as lectotype. The lectotype consists of two pieces of rock most likely representing fragments of a single thallus. Whereas thallus features are more clearly visible on the left piece, apothecia are better developed on the one on the right. However, the lichen present is not that which is generally understood as Miriquidica griseoatra but is a species with peculiar areole features and semi-immersed, laterally attached apothecia exhibiting a pigmented hypothecium in longitudinal sections (Fig. 1B) 
obnubila).
Although the name Miriquidica griseoatra is frequently used in floras and checklists in the sense applied here (compare description above), it is the correct name for a relatively rare species that has seldom been distinguished in the past. Therefore, without a reinvestigation of the specimens, it will be difficult to assign previous records of M. griseoatra to the correct species.
As a consequence of the revised application of the name M. griseoatra, the relatively common species to which this name was previously applied (M. griseoatra sensu auct., apothecia with hyaline hypothecium) needs a new name, and M. subplumbea (Anzi) Cl. Roux ) is available. Miriquidica subplumbea s. str. has an identical thalline chemistry and is also morpho-anatomically rather similar to M. griseoatra. The distinguishing characters are the, at least partly, red-brown hypothecium of M. griseoatra (hyaline in M. subplumbea), the subdivided thallus areoles of M. griseoatra (hardly divided in M. subplumbea) and the larger ascospores of M. griseoatra. Furthermore, the two species evidently have different ecologies (see the treatments of both species).
Two further Miriquidica species with apothecia exhibiting a pigmented hypothecium are distinguished. Of these, M. plumbeoatra is the only one with a thallus lacking lichen substances in an amount high enough to be detected by TLC (Owe-Larsson & Rambold 2001) . However, it is unlikely that M. plumbeoatra represents the lichen substance deficient strain of M. griseoatra s. str., because the ascospore size is significantly different in these two taxa. The other species, the Himalayan M. molybdochroa (Hertel) Hertel & Rambold (not studied by us), shares an identical profile of lichen substances with M. griseoatra, both having the miriquidic acid syndrome without further lichen acids. Miriquidica molybdochroa is similar to M. griseoatra in the shape and position of apothecia, but in the former species the ascospores are reported to be broader and its areoles apparently look different (Hertel 1977) .
A strongly pigmented hypothecium is also reported for M. obnubila (Hertel & Rambold 1987; Andreev 2004) . However, Fries (1874: 459) described the hypothecium of Lecidea obnubila as colourless and this is true for the lectotype studied by us. Miriquidica obnubila s. str. with its scattered flat to convex, basally constricted, not subdivided, areoles and its sessile, basally constricted, distinctly marginate apothecia looks quite different from M. griseoatra (see below).
Ecology.
Judging from where the species has been collected, the site characteristics mentioned on the labels, and the autecology of accompanying species found on the specimens, M. griseoatra s. str. is a boreal-montane to temperate-lower alpine species, with a preference for long-time moist habitats, such as rocks close to waterfalls, boulders in or near snow beds, and similar sites.
Accompanying species. The lectotype specimen of M. griseoatra consists only of thallus portions on two small pieces of rock and there is no further lichen species present. On specimens from the Scottish Highlands we noted Rhizocarpon badioatrum and Lecanora leptacina (on Coppins 13822). Many small thalli of Lecanora leptacina, lichenicolous on Miriquidica griseoatra, are also present on the samples of Havaas, Lich. Norveg. Occid. no. 293 studied by us. A similar set of species, including some basiphilous ones, was reported by Gilbert & Fox (1985) from snow beds on the Cairngorm plateau in Scotland.
Distribution. Because we here apply a different species concept from that commonly used, distributional data from the literature are difficult to interpret. We have seen material from the Czech Republic, Norway, Poland, Sweden, and Great Britain (Scotland).
Miriquidica invadens Hafellner, Obermayer & Tretiach sp. nov.
MycoBank No.: MB 804718
Miriquidicae subplumbeae similis sed thallus griseus ad olivaceogriseus ad fuscogriseus. Ceterum ab ea differt ascosporis aliquot minoribus et acidum sticticum ut substantiam alteram continens, ergo medulla Pd+ aurantiaca. Habitat primum constanter supra thallum Sporastatiae (plerumque S. polysporae), ubi insulas magnas format, demum partim solutus.
Typus Thallus grey and matt to olive-grey to brownish grey and then somewhat glossy due to the presence of an epinecral layer above the cortex, areolate, spreading, up to c. 6 cm diam. Areolae smooth or superficially somewhat subdivided, subconvex to convex, c. 0Á7-1Á5 mm diam. Hypothallus indistinct. Invading thalli of Sporastatia; older thalli of M. invadens sometimes starting to crumble from the centre.
Apothecia black, tightly adpressed or marginally attached to areoles and semi-immersed (but not aspicilioid), 0Á2-0Á5(-0Á8) mm diam, plane to subconvex, with persistent thin somewhat glossy margin. Excipulum externally red-brown occasionally with shades of violet, merging to olive-brown in the upper part, internally paler to subhyaline. Hypothecium hyaline (sometimes slightly brownish at the base). Hymenium hyaline, 40-55 mm high, upper 10-15 mm greyish-brownish to dark olive-brown forming an epihymenial layer; paraphyses mostly simple or with few ramifications in the upper part, c. 50 mm long and 1-2 mm thick; apical cells hardly or slightly enlarged, up to 3-4 mm diam., embedded in pigmented gel (''Pigmenthaubentype'' sensu Kilias 1981) . Asci of Lecanoratype, broadly cylindrical to subclavate, 8-spored, 35-45 Â 12-16(-18) mm, external ascal wall layer and tholus except the axial body I(Lugol)+ blue; ascospores hyaline, nonseptate, ellipsoid, 9-11(-12) Â 4Á5-5Á5(-6Á0) mm, length-breadth ratio c. 2Á0-2Á4.
Pycnoconidia filiform, curved or straight, 20-30(-40) Â c. 1 mm.
Secondary chemistry. Cortex K--, P--, C--, medulla K+ yellow, P+ orange-red, containing miriquidic acid and stictic acid (plus accessory compounds, of which constictic acid is often present in detectable amounts) in the thallus (number of specimens investigated: 71). Coloration of pigmented parts of apothecial sections K+ intensifying. On TLC plates a further spot (5-O-methylhiascic acid) may occur, but belongs to the host (see below under Notes).
Notes. The morpho-anatomical characters of Miriquidica invadens place it in the Miriquidica griseoatra group. As this is a taxonomically difficult group, and type material of some of the species involved had not previously been reinvestigated, we faced a rather confusing situation concerning the applicability of some of the old names.
Initially, we saw a candidate in Lecidea subplumbea Anzi, a view supported by the redescription of this taxon given by Hertel (1970: 428) . However, after a revision of the specimen upon which that description was based and a reinvestigation of the type specimen of Lecidea subplumbea, we now know that Hertel's species treatment refers to Miriquidica invadens and that M. subplumbea is a different species (see below). The host on the collection used by Hertel for his treatment is not a Lecidea, as supposed by him, but sterile Sporastatia polyspora, as indicated by its secondary chemistry and features of the areoles. Hertel & Rambold (1987: 385) and Andreev (2004: 23 ) mention a red-violet or violet-brown lower part of the exciplum and external part of the hypothecium as characteristic for ''forms of M. griseoatra [sensu auct.]'' called ''Lecidea subplumbea'' or ''Miriquidica griseoatra chemotype 2'' by them. At the same time, such specimens should have somewhat narrower ascospores and contain stictic acid in addition to miriquidic acid.
Comparative studies of a larger number of specimens of M. invadens have shown that shades of violet are not always detectable in the lower outer part of the exciple (as already admitted by Hertel & Rambold 1987) and that the ascospores are not narrower; their size, in general, being somewhat smaller. Therefore a fragmentary specimen of a dark grey Miriquidica (without the edge of the thallus and the host Sporastatia polyspora present on the sample) might be difficult to determine by morpho-anatomical characters alone. The only reliable difference between the morphologically similar M. subplumbea The first person to report on the presence of a lichenicolous lichen of the genus Miriquidica on Sporastatia polyspora was Minks (1896: 85, sub Lecidea inserena), who recognized this parasitism when he studied a specimen from Tyrol. Later, Obermayer (1993: 130, sub Miriquidica spec. #1) pointed to the existence of such a lichenicolous species when working on the lichen flora of the Seetaler Alpen in Styria. At that time we had already studied the rich population at the type locality and were aware of the existence of a further Miriquidica species that we could not then name.
One of the species with which M invadens is confused, M. subplumbea s. str. (syn. M. griseoatra sensu auct.), is occasionally found upon Acarospora fuscata, Lecanora polytropa, Lecidea sp. and Rhizocarpon sp., but finally always becomes independent (Hertel & Rambold 1987: 385; Rambold & Triebel 1992: 113) . The other species with which M invadens is confused, M. griseoatra (Flot.) Hertel & Rambold s. str., has not been reliably reported to occur on other lichens.
Miriquidica invadens occurs in two morphotypes, one with medium to dark grey, matt areoles and semi-immersed apothecia similar to M. subplumbea, and one with olive to brownish grey, somewhat glossy areoles and more or less sessile apothecia recalling those of M. obnubila. As we regularly saw intermediate forms and could not find a clearly discriminating character, we decided to regard this as intraspecific variability. Areole colour and surface characteristics may depend on a variably developed epinecral layer, and the position of the apothecia may vary with thallus age and thickness.
Until recently, gyrophoric acid has been considered as being the main chemical substance in the genus Sporastatia, and this incorrect information is also given in several well-known lichen floras [e.g., Great Britain (Gilbert & Coppins 2009: 850) , North America (Brodo et al. 2001: 659) or south-western Germany (Wirth 1995b: 867) ]. By contrast, in the Svalbard flora (Øvstedal et al. 2009: 340) 5-O-methylhiascic acid is reported as the main secondary compound for S. polyspora (additionally with gyrophoric acid as the second major compound and lecanoric acid in traces), S. testudinea (additionally with gyrophoric acid as minor compound and lecanoric acid in traces), and an undescribed member of the genus (additionally with gyrophoric acid in traces). A first screening of material from the Alps confirms 5-O-methylhiascic acid as being the major compound in both S. testudinea and S. polyspora. Interestingly, alpine material of S. polyspora chemically matches the undescribed Sporastatia sp. from Svalbard.
Ecology. Miriquidica invadens starts its life cycle as a parasitic lichen on thalli of Sporastatia polyspora (rarely upon S. testudinea) when the host grows on (sub)vertical to overhanging siliceous rocks. In very young infections the areolae of M. invadens develop on, or are laterally adpressed to, areolae of the host, rarely also on apothecia. Under the dissecting microscope it can be seen that host areolae are often gradually overtaken by the invader. In an advanced stage the host thalli may be almost completely replaced by M. invadens thalli so that areolae of M. invadens may then be bordered by bare rock or thalli of lichens other than Sporastatia, which we never found attacked by the Miriquidica. In the field it is normally quite easy to demonstrate that the host is still present. In herbarium specimens that do not contain entire thalli, the parasitism may be less obvious. For example, on both duplicates of Arnold, Lich. exs. no. 757 that we restudied, only a few areolae of the host could be detected (and it is possible that other samples of the exsiccata may have no host left), and on the otherwise typical specimen Frey 349 from Piz Nuna there is no host at all.
Accompanying species. Being a constantly lichenicolous species, the host Sporastatia polyspora is almost always present on the rock samples. However, as Sporastatia polyspora usually develops relatively large thalli, the rock pieces frequently do not have further lichen species present.
The type collection consists of one holotype and seven isotypes constituting the exsiccate number cited above. On the entire collection, besides M. invadens and its host, only Aspilidea myrinii, Rhizocarpon geographicum, Lecanora polytropa, Lecidea confluens, Lecidea lapicida coll., and Miriquidica sp.
(not yet identified, possibly another undescribed species) grow on the rock pieces. Furthermore, on each specimen we noticed at least several ascomata of Polycoccum sporastatiae as an additional inhabitant of Sporastatia polyspora and some of the thalli of accompanying species are infested with strains of Muellerella pygmaea coll. Diploschistes scruposus, Fuscidea kochiana, Ophioparma ventosa, Parmelia omphalodes, Pertusaria corallina, Tephromela atra, and Varicellaria lactea have been sampled in the close neighbourhood of the type locality (specimens in GZU).
A screening of the selected specimens cited below for additional taxa growing on the same rock pieces resulted in the following list: Bellemerea alpina, Calvitimela armeniaca, Carbonea vorticosa, Fuscidea kochiana, Lecanora alpigena, L. intricata, L. polytropa, Lecidea confluens, L. lapicida coll., Rhizocarpon alpicola, R. geographicum, Tremolecia atrata, and Umbilicaria cylindrica.
Sporastatia polyspora and Lecanora marginata (sub Lecida elata) are the diagnostic species of the silicicolous lichen community Sporastatietum polysporae (nom. mut. for Biatorelletum cinereae Frey 1923) . Other epilithic crusts present with high reliability are the common species Fuscidea kochiana, Lecidea confluens, Ophioparma ventosa, Protoparmelia badia, Psorinia conglomerata, Rhizocarpon geographicum, and R. alpicola (Klement 1955: 49) .
Distribution. The species is widely distributed in the Alps and also known from the mountain ranges on the Iberian Peninsula and the Balkan Peninsula. It is so far known from Austria, Bulgaria, France, Italy, Switzerland and Spain. As it constantly starts its development on Sporastatia, a genus with an arctic-alpine distribution pattern, Miriquidica invadens is restricted in Central Europe to high altitudes from the lower alpine to the nival belt, mostly above an altitude of 2000 m, never below 1600 m. On the other hand, both Sporastatia species have a much wider distribution range and are known from the Arctic, as well as many orobiomes on both hemispheres. Therefore, we would not be surprised if it can be shown that M. invadens has a much wider distribution range than so far documented. [m, s, c] . Salzburg, NP Hohe Tauern, Goldberggruppe, Vorderer Gesselkopf, Westgrat 2950 m, GF 8944/3, 1994 [m, s, u] ( Fig. 5A-C ) Thallus grey, areolate, spreading, up to 5 cm diam. Areolae dispersed to moderately densely arranged on a black hypothallus, flattened to convex, basally somewhat constricted, c. 0Á4-1Á2 mm diam. Hypothallus distinct in between the separated areoles, black.
Apothecia black, sessile, 0Á5-1Á0 mm diam., with consistently flat discs and persistent prominent margin. Excipulum externally red-brown to purple-brown, internally distinctly paler to subhyaline. Hypothecium hyaline. Hymenium hyaline, 60-70 mm high, upper 10-15 mm olivaceous blue-green to purplish blue forming an epihymenial layer; paraphyses mostly unbranched, 60-70 mm long and 1Á5-2Á0 mm thick; apical cells slightly enlarged, up to 3 mm diam., embedded in pigmented gel. Asci of Lecanora-type, 8-spored, broadly cylindrical to subclavate, 45-55 Â 14-18 mm, outer wall layer and tholus except the central body I(Lugol)+ blue; ascospores hyaline, non-septate, ellipsoid, 14-17 Â 5-6 mm, length-breadth ratio c. 2Á5-2Á7.
Secondary chemistry. Cortex K--, P--, C--, medulla K--, P--, C--, containing miriquidic acid in the thallus (by TLC, number of specimens investigated: 1).
Notes. The lectotype in Munich (M) consists of three rock pieces, of which the lichen developed on the piece mounted on the left side and the smaller piece in the middle fit perfectly with the protologue, and these are, therefore, designated as the lectotype. Fries (l. c.) states that the hypothecium is not coloured and this is what we observed on apothecial sections from the lectotype. The piece on the right side evidently belongs to a different species as the apothecia exhibit a brown hypothecium. It may in fact come from a different locality, as the rock texture and mineral content as seen under the dissecting microscope are quite different from the piece on the left side. A specimen with identical label data to the lectotype is housed in Stockholm (S). This specimen agrees morpho-anatomically with that of the specimen on the right side of the lectotype collection, and consequently, as the characters of the specimen are not in accordance with the protologue, is not considered by us as part of the type collection.
As Hertel & Rambold (l. c.) consistently state that the hypothecium of M. obnubila should be pigmented brown, we suppose that their concept of M. obnubila was based on a reinvestigation of the lichen present on the piece of rock mounted on the right side (specimen in M). From our observations we conclude that M. obnubila s. str. is not conspecific with M. obnubila sensu Hertel & Rambold. Here we apply the name in the original sense, whereas M. obnubila sensu Hertel & Rambold (with brown hypothecium; full description in, e.g., Andreev 2004: 31-32 ) is likely to be identical with M. griseoatra s. str. (non sensu M. griseoatra auct. which is M. subplumbea) (see above under M. griseoatra).
Of the characters visible under the hand lens or a dissecting microscope, the sessile apothecia with their persistently prominent margins appear to be diagnostic compared with other species of the M. griseoatra group. Assuming that these features can be confirmed to be consistent in additional specimens, they would be the best characters to distinguish M. obnubila from the otherwise rather similar M. subplumbea, which has an identical secondary chemistry.
Ecology. Apart from the habitat of siliceous rock under the climatic conditions of northern Scandinavia, nothing else is known about the ecological setting in which the species can be found.
Accompanying species. None recorded, none present on the lectotype s. str.
Distribution. For the reason stated above, distributional data are difficult to interpret. Andreev (2004) reported the species additionally for Finland, Russia, Greenland and mainland North America but these records may also refer to M. griseoatra s. str. Apothecia black, aspicilioid and roundish when young, later lecideoid and semi-immersed at edges of thallus areolae, mostly with polygonal outline, with thin, sharp margin, (more rarely apothecia becoming convex and margin then virtually excluded), 0Á6-1Á2 mm diam. Excipulum in the upper part externally dark olive-brown, internally hyaline to brownish, inspersed with granules. Hypothecium hyaline. Hymenium hyaline, 50-70 mm high, upper 10-15 mm pigmented in various shades of olive-brown forming an 5 mm, length-breadth ratio c. 2Á5-2Á7 (9-12 Â 3-5 mm sec. Hertel & Rambold 1987) . Pycnoconidia filiform, arcuate, 18-25 Â c. 1 mm.
Secondary chemistry. Cortex K--, P--, C--, medulla K--, P+ orange-red, C--, miriquidic acid, protocetraric acid in the thallus (by TLC, number of specimens investigated: 11).
Notes. Although Massalongo assigned the species to Garovaglio, according to the code (ICN Art. 46.2) the author of the taxon is Massalongo, because the validating description was evidently written by him, whereas Garovaglio contributed the name and the specimen (''sinon. Lecidea plumbea Garov! secund. specim. missum.'').
The habitus of M. plumbea recalls that of Schaereria fuscocinerea (Nyl.) Clauzade & Cl. Roux, especially when thalli are young and most of the apothecia are still immersed in the areolae and more or less aspicilioid. But these two species are easily separated by hymenial characters (character states of S. fuscocinerea in brackets), such as consistency (elements easily separating in squash preparations) and height (c. 100 mm high) of hymenium, ascus shape (subcylindrical) and construction of ascus tip (tholus lacking or little developed, not distinctly amyloid), epihymenial pigments (green with purple-violet granules), and secondary chemistry of the thallus (gyrophoric acid, C+ red).
A glossy black prothallus, as mentioned in the protologue of M. limitata (Hertel & Rambold, l. c.) and regarded as diagnostic to distinguish M. griseoatra auct. (i.e., M. subplumbea), can only be expected when the Miriquidica-thalli have developed on rock surfaces without contact with other crustose lichen thalli. Edges in contact with other crustose lichen thalli lack such a conspicuous prothallus and this can even be seen on the holotype of M. limitata. We also saw thalli lacking a conspicuous prothallus, the formation of which may depend on how fast a thallus grows.
Ecology. According to the label data of the specimens investigated, M. plumbea is an alpine to subnival species, confined to steep or overhanging faces of hard siliceous rocks often with a high content of iron.
Accompanying species. Only one species is mentioned as growing together with M. plumbea in the literature, Dimelaena oreina: ''[. . .] cum Par. oreina'' (Garovaglio 1838a: 19); ''[. . .] associato alla Parm. Oreina'' (Garovaglio 1838b: 49). On the specimens studied by us we noted: Rhizocarpon geographicum on the lectotype of L. plumbea; Tremolecia atrata, Rhizocarpon geographicum agg., Miriquidica garovaglii, Miriquidica sp. (tiny thallus), and Immersaria athroocarpa on the holotype of M. limitata; Lecanora orbicularis, Psorinia conglomerata, Rhizocarpon geographicum, and Umbilicaria cylindrica on Hafellner 30159; Lecanora orbicularis, Pleopsidium chlorophanum on specimen from Mohrenkö pfe; Lecanora polytropa, Lecidea lapicida, Miriquidica intrudens, Rhizocarpon geographicum, Schaereria fuscocinerea, Umbilicaria cylindrica on specimen from Rosegtal.
Distribution. The species is so far only known from a few localities in the Alps in Italy, Switzerland and Austria. It is mentioned in neither the checklist for France (Roux 2012) nor in that for Switzerland (Clerc 2004) . Hence the specimen cited below appears to be a new record for Switzerland.
Exsiccata examined. Anzi, Lich. Rar. Langob. exs. no. 154, sub Lecidea plumbea (MOD, PAV). Material purportedly distributed in: S. Garovaglio, Lichenotheca Italica Ed. I, deca IV, no. 10 (1838) [m, p] ; ibid., Tretiach Lecidea plumbeoatra Vain., Acta Soc. Fauna Flora Fenn. 10: 82 (1883); type: [Finland] , Karelia borealis, Nurmes, ad saxa granitica littoralia in insula Kynsisaari lacus Pielisjärvi, 1875, E. Vainio (TUR-holotype) n.v., reinvestigated by Rambold & Schwab (1990: 121) . Note: the type locality is situated in Finland and not in Russia (''USSR'') as Rambold & Schwab (l. c.) had argued.
[ Fig. 1F (habitus) (Andreev 2004: 35 
)]
Thallus dark grey, often rusty or with brownish tinge, areolate, spreading. Areolae dispersed to densely arranged, c. 0Á2-1Á0 mm diam. Hypothallus obvious between dispersed areoles and at the margin.
Apothecia immersed to semi-immersed, 0Á4-1Á0 mm diam., plane and with thin margin when young, later slightly convex and margin virtually excluded. Excipulum externally greenish brown, internally brown. Hypothecium reddish brown to violet-brown. Hymenium hyaline, 40-55 mm high, upper 10-15 mm in shades of olive-brown forming an epihymenial layer; paraphyses mostly unbranched, 40-55 mm long and 1Á5-2Á0 mm thick; apical cells hardly or slightly enlarged, up to 4 mm diam. Asci of Lecanora-type, 8-spored, 40-50 Â 12-15 mm, outer wall layer and tholus except the central body I(Lugol)+ blue; ascospores hyaline, non-septate, broadly ellipsoid, 8-11 Â 4Á5-7Á0 mm, lengthbreadth ratio usually < 2.
Secondary chemistry. Cortex K--, P--, C--, medulla K--, P--, C--, no lichen substances in the thallus (by TLC, number of specimens investigated: 2).
For detailed descriptions see Rambold & Schwab (1990: 121) and Andreev (2004: 33) .
Notes. The species is the only taxon in the M. griseoatra group lacking lichen substances (at least when analyzed with TLC). It is rather similar to M. griseoatra s. str. both in morpho-anatomy and ecology, but that species contains miriquidic acid in the thallus and exhibits significantly larger ascospores.
Ecology. The species grows on occasionally inundated siliceous rocks near rivers and waterfalls or other long-time moist habitats, such as boulders in or near snow beds.
Accompanying species. None observed.
Distribution. The species has so far only been recorded from a few localities in Fennoscandia, north-western Russia, Kamchatka and North America (Rambold & Schwab 1990; Andreev 2004) .
somewhat subdivided, up to 1Á5 mm diam, plane to slightly convex. Hypothallus usually indistinct.
Apothecia often not very numerous, black, 0Á5-1Á2 mm diam., laterally attached to areoles, subsessile, plane and marginate when young, later convex and virtually immarginate. Excipulum externally blue-green to olive-brown, internally brownish to almost hyaline. Hypothecium hyaline. Hymenium hyaline, 55-65 mm high, upper 10-15 mm olive-green to greenish brown forming an epihymenial layer; paraphyses mostly unbranched, 55-65 mm long and 1Á5-2Á0 mm Secondary chemistry. Cortex K--, P--, C--, medulla K--, P--, C--, containing miriquidic acid (number of specimens investigated: 39). Notes. The morphology and anatomy of Lecidea subplumbea was correctly described by Anzi (l. c.) . The lectotype of Lecidea subplumbea Anzi consists of one piece of rock bearing a single thallus. The major part shows well-developed, partly fertile areoles with only a few areoles exhibiting a superficially damaged surface due to feeding activity of gastropods or insects. The edge of the thallus is partly present. There is no indication of parasitic behaviour of the species. No areolae of Sporastatia polyspora are discernible on the entire specimen. Accompaning species are Rhizocarpon geographicum and Varicellaria lactea.
As a consequence of our reinvestigation of type specimens of various Miriquidica species, M. subplumbea herewith replaces M. griseoatra auct., that is, it has to be applied to a species in a concept different to that proposed by Hertel & Rambold (1987) .
When Hertel (1970: 428) gave a description of supposed Lecidea subplumbea, that concept was not based on the type or other authentic material but on a specimen collected by Poelt in eastern Switzerland (see above under Miriquidica invadens). The host on this collection is not a Lecidea as argued by Hertel, but Sporastatia polyspora, the typical host of M. invadens.
Lecidea subplumbea sensu Hertel is a different species. It was also called ''Miriquidica griseoatra chemotype 2'' (miriquidic acid + stictic acid, Hertel & Rambold 1987) whereas ''Miriquidica griseoatra chemotype 1'' (miriquidic acid alone) is the secondary chemistry of both M. griseoatra (Flot.) Hertel & Rambold and M. griseoatra auct. (here treated as M. subplumbea). Lecidea subplumbea has been listed among the synonyms of M. griseoatra by Andreev (2004: 22) , without any indication of doubt. However, Andreev (l. c.) states that ''forms with red-violet or violet-brown lower part of the excipulum and the external part of the hypothecium are known as Lecidea subplumbea''. He also noticed narrower ascospores and a secondary chemistry with stictic acid as typical for that ''form''. This is obviously based on observations already published by Hertel & Rambold (1987: 385) . Although Hertel & Rambold (1987) did not mention a lichenicolous behaviour, according to the given characters and the material studied (e.g., the already mentioned specimen collected by J. Poelt and several further specimens preserved in M) it is almost certain that Lecidea subplumbea auct. (¼''M. griseoatra chemotype 2'', Hertel & Rambold 1987 ) is the same as Miriquidica invadens (see above).
Miriquidica invadens is morpho-anatomically similar to M. subplumbea s. str., but can be distinguished from that species by its different thallus chemistry [M. invadens constantly containing miriquidic, stictic, (+ constictic) acids] and its autecology (M. invadens being constantly parasitic on Sporastatia, mostly S. polyspora). Also similar to M. subplumbea is M. griseoatra s. str., which is easily distinguished by either the colour of the hypothecium (brown in M. griseoatra) or ascospore size (larger in M. griseoatra).
The type specimen of Lecidea inserena Nyl., originating from Scotland, has also previously been reinvestigated by Hertel & Rambold (1987) , who suggested the synonymization with Miriquidica griseoatra [sensu auct.].
Ecology. Miriquidica subplumbea grows on exposed acidic siliceous rocks in cold environments. According to Wirth (1995a: 427, sub M. leucophaea var. griseoatra) , it prefers stands exposed to wind, light and rain. Its ecology is given as similar to Miriquidica nigroleprosa. From our field studies in the Alps we can confirm this, but find M. nigroleprosa more frequently on steeper rock faces.
The species is occasionally found growing upon Acarospora fuscata, Lecanora polytropa, Lecidea spp. or Rhizocarpon spp., but finally always becomes independent (Hertel & Rambold 1987: 385, sub M. griseoatra; Rambold & Triebel 1992: 113, sub M. griseoatra) . Thus it evidently has no clear association with a specific host lichen. In the material studied by us, we have not detected a clear case where M. subplumbea behaves as a parasitic species.
Accompanying species. Species growing with M. subplumbea on the herbarium material studied by us included: Lecanora intricata, Ophioparma ventosa, Protoparmelia badia, Rhizocarpon geographicum on Hafellner 59161; Brodoa intestiniformis, Lecanora intricata, Rhizocarpon geographicum, Schaereria fuscocinerea on Mayrhofer 1807; Calvitimela armeniaca, Lecidea lapicida, Ophioparma ventosa, Protoparmelia badia, Pseudephebe pubescens, Rhizocarpon geographicum on Hafellner 67954; Calvitimela aglaea, Candelariella vitellina, Lecanora intricata, Lecanora polytropa, Miriquidica leucophaea, Rimularia furvella, Rhizocarpon geographicum, Umbilicaria cylindrica on Hafellner 79721; Lecanora intricata, Miriquidica nigroleprosa, Ophioparma ventosa, Protoparmelia badia, Rhizocarpon geographicum, Umbilicaria cylindrica on Hafellner 80177; Lecanora intricata, Lecanora polytropa, Lecidea lapicida, Rhizocarpon geographicum, and Umbilicaria cylindrica on Fryday 2108.
Distribution. Miriquidica subplumbea s. str. is evidently widely distributed in Eurasia and North America (Andreev 2004 , sub M. griseoatra) and seems to be the most common species of the M. griseoatra group. Nimis (1993, sub M. griseoatra) calls it a borealmontane species, and Wirth (1995a, sub M. leucophaea var. griseoatra) gives the geobotanical characteristics as ''boreal-central EuropeanÁhigh montane''. However, as M. griseoatra s. str. and M. subplumbea have often been confused, literature data are difficult to interpret. Miriquidica subplumbea seems to be much more common in the boreal zone in mid to moderately high elevations (see e.g., Santesson et al. 2004: 211, sub M. griseoatra) than in mid elevations in Central Europe where it is quite frequent in the lower alpine belt (see e.g., Lisická 2005, sub M. griseoatra; specimens cited below). On the other hand, it remains unclear how many of the earlier high altitude records refer to misidentified samples of M. invadens, for which the lichenicolous behaviour was not recognized (see above). 
Discussion
Comparision of Miriquidica species with dark grey thallus Re-examination of relevant type material during the present study has resulted in the re-application of several names in the genus Miriquidica (Table 1) .
Among the Miriquidica species with a dark grey thallus, the morpho-anatomically closest taxa are M. invadens and M. subplumbea, both with a hyaline hypothecium. Whereas M. invadens exhibits a secondary thallus chemistry with miriquidic acid and stictic acid, M. subplumbea contains only miriquidic acid. Miriquidica griseoatra, also with only miriquidic acid, is easily recognized by the brown hypothecium, significantly larger ascospores and often distinctly subdivided areoles. Miriquidica obnubila, also with only miriquidic acid, is distinguished by sessile apothecia with a persistently prominent margin (recalling apothecia of Farnoldia species), but the consistency of these characters needs to be confirmed by examination of more material.
Among this same subset of species, only M. invadens and M. subplumbea show a tendency to parasitism. Whereas M. invadens appears to be an obligate youth parasite with pronounced host specifity, M. subplumbea is only occasionally found lichenicolous as a facultative youth parasite without host specifity (see Rambold & Triebel 1992: 113-114 , sub M. griseoatra auct.).
Comparision of Miriquidica species containing miriquidic acid and stictic acid
The chemotype miriquidic acid, stictic acid, constictic acid (+/--in traces) is not very common in Miriquidica. In addition to M. invadens, the common and widely distributed M. garovaglii contains this combination of lichen substances. Whereas the lichenicolous M. invadens has an olive-grey to dark grey thallus, that of M. garovaglii is glossy brown and therefore does not belong to the M. griseoatra group as understood here. In the morpho-anatomically very different M. intrudens (areoles brown with greyish margin), a chemical strain with miriquidic acid + stictic acid has been reported by OweLarsson & Rambold (2001) but it seems to be rare. The same chemotype was also reported for M. pulvinatula, but in the type specimen of that species we detected only miriquidic acid.
Comparision of lichenicolous Miriquidica species
Parasitic growth on other lichens is rather frequent in the genus Miriquidica. Facultative lichenicolous behaviour is reported by Rambold & Triebel (1992: 113-114 ) from M. complanata, M. deusta, M. griseoatra auct. (¼M. subplumbea), M. leucophaea and M. nigroleprosa. Additionally, we quite frequently saw M. instrata growing on other lichens.
Among the recognized species of Miriquidica only two species, M. invadens and M. intrudens, are regularly recorded as lichenicolous, but their behaviour is biologically rather different. From field observations we know that M. invadens is rather specialized, as it constantly starts its life cycle on Sporastatia (mostly S. polyspora, rarely S. testudinea), whereas M. intrudens is not host specific, growing on a wide range of crustose lichens, including Rhizocarpon geographicum, Lecanora polytropa, Lecidea confluens, Lecidea lapicida, and others (see also Owe-Larsson & Rambold 2001) . On the other hand, mature specimens of M. invadens develop a spreading thallus and contact with the host lichen seems not to be indispensable on all sides of the thallus, thus an older thallus may well have an edge zone on one side without a Sporastatia thallus being the neighbour. Therefore M. intrudens constitutes a good example of youth parasitism. According to Owe-Larsson & Rambold (2001: 345) , older thalli of M. intrudens may also become independent, but in our opinion M. intrudens is an obligately lichenicolous species; that is, it shows lichenicolous growth over its entire life cycle. The consistently small thalli of M. intrudens support this view.
Of the species reported as facultatively or obligately lichenicolous, only M. invadens and M. subplumbea have a medium to dark grey thallus. All the others are either brown or white to cream-coloured. It would be interesting to revise the specimens upon which the observation of lichenicolous behaviour in M. griseoatra is based. Rambold & Triebel (1992: 113, sub M. griseoatra) list Acarospora fuscata, Lecanora polytropa, Lecidea sp., and Rhizocarpon sp. as possible hosts. Interestingly, Sporostatia polyspora is not mentioned, although Rambold & Triebel (1992) understood M. griseoatra in a broad sense that included the species described here as new.
A key to the Miriquidica species with a grey thallus Based on our comparative studies, a revised key to the taxa of the M. griseoatra group is provided. N.B.: 'miriquidic acid' always means miriquidic acid plus the accessory substances usually present, known as the 'miriquidic acid syndrome'. Also stictic acid is commonly accompanied by related compounds in detectable amounts. 
